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ABSTRACT

• This document provides the procedures for test ing  the AN/GYK-12

PLANIT support and utility programs to verify compliance with the

• 

• contractual requirements. These
,~~~~

rams_were develope~~~~~er

contract number D 1Cl9-74—C—O964~~s a part of the system installation

of PLANIT (Programming Language for Interactive Teaching ) on the

AN/GYK-12 (TACFIRE) computer.

The PLANIT Support and Utility Programs were developed as a part oi

a Litton Systems, Inc., Data Systems Division (DSD), contract with the

V . S. Army Research Institute for the Behavioral and Social Sciences

(API). This contract (4 DAHCI9—74—C-0064) was awarded on 1]. June 1973

as a part of an overall API research project which addresses the appli-

cation of tactical computers to training . This contract specifically

addressed the installation of the PLANIT author/student language on the

U. S. Army Artillery Tactical Fire Direction System (TACFIRE ) general

purpose computer . This computer (AN/GYK—l2) is also used in several

other Army tactical computer systems.

The successful completion of this contract included the delivery

and demonstration of a fully operational PLANIT system on the AN/GYK-l2

computer . This project included the development of a translator and

translation of PLANIT (version 2.6) from FORTRAN to TACPOL (AN/GVK-l2

computer programming language). This task was accomplished under a

separate API contract to the Northwest Regional Educational Laboratory.

The Litton contract included the development of the operating system ,

• machine input/output programs, system start and termination routines,

utility support programs, and system integration and support to the

installation of PLANIT on the AN/GYK-12 system.
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BACKGROUND OF THE PLANIT USER TRAINING SYSTE M

Several expl ic i t  user requirements converged to generate the
research which resulted in the documents contained in this set of reports.
The need for some type of user training subsystem in support of tactical
automatic data processing (ADP) system developments was clearly established
during the evolutionary phase of the Army Tactical Operations System (TOS)
development in Europe.’- In 1974, after a decade of involvement in the
development of tactical ADP systems, the Army Computer Systems Command
summarized this experience into six “Lessons Learned .”2 One of these
lessons was: A dedicated and trained user is  required if tactical ADPS
is to succeed .

One approach toward meeting this requirement is to apply techniques
derived from modern educational technology and the computer sciences by
embedding t ra ining subsystem packages w i t h i n  the operating system and
then using the system itself to teach the user how to use the system.
The approach was delineated in a concept paper ,3 which was subsequently
submitted , evaluated and found by key Army Personnel to have merit. As
a consequence, a requirement was placed on the Army ’s Behavior and Systems
Research Laboratory (BESRL——the predecessor of what is now the Army
Research Institute) by what was then the Assistant Chief of Staff for
Force Development (ACSFOR) and the Director of Army Research , Office of
the Chief of Research and Development (OCRD),4’5 to effectuate the research
necessary to test the concept.

1Baker , J. D. “Human Factors Experimentation Within a Tactical Operations
System (TOS) Environment.” Proceedings : Office of Naval Research
Sponsored Tn —Service Coordination Meeting, London , England ,
20—21 February 1968.

• 2Memorandum from Headquarters , U.S. Army Computer Systems Command to
Assistant Deputy Commander , CACDA , Ft. Leavenworth , KA; Deputy Commander ,
MASSTER, Fort Hood , TX; Project Maz~ager, Army Tactical Data Systems,
Fort Monmouth , NJ , dtd 30 January 1974, Subject: TSDC Lessons Learned .

3Memorandun~ from U.S. ‘Army Behavior and Systems Research Laboratory to
Assistant Chief of Staff for Force Development , dated 28 September 1971,
Subject: Proficiency Maintenance Using Computer—Assisted Instruction in
an Operational Setting.

4Memorandum from Assistant Chief of Staff for Force Development to Chief
of Research and Development , dated 10 November 1971; with 18 November 1971
indorsement to Behavior and Systems Research Laboratory, Subject: Request
for Research in Application of Tactical Data Systems for Training.

5Memoranduin from Chief of Research and Development to Assistant Chief of
Staff for Force Development, dated 29 Nov 1971, Subject: Request for
Research in Application of Tactical Data Systems for Training.
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The terms of t he  requ I remt ’nt  ac t  u.t 11 y li-c i ti , howt ’vt ’i , wen we I i
beyond t he scope of t he or 1 g i 1 concept and a I I (‘d I t !  a s I mu t .a i i t -ou- ~
a t t a c k  on a l l  f a cet s  ot t he  prob l em a s n t t c i . i t t ’ d  ~‘ i t h  t - ~;t ing ( l i e  f t:i- ~ibi 1 i t v
of the approach .  In  t crm s of b r t ’ ,u lened sc op t - , t IS ’ pi 11111 V r e Ic of t I i t ~ .e.
systems Is in suppo~ t of t a c t  i c a l  oper . i t  i o n s .  Our o r i g i n a l  t t ’iu - p t
paper sugg .s t ed a pot t f l  t I a I , s t  I i - c t  second. i c c  t ie  I iii t t u ’~s’ cumpu I t ’ I I ~ t ’d
tact ir a! da ta  sys t t ’n in , v i ;~. , t h a t  of d i r e c t  ly  s up p o r t  lug I t  svst em u s t i
by u s ing  the  sys t em i t  se i f  , i i i  a St and — .tl one mo d t’ , - ic Ii lit ’ u ‘ . r I~ow
to use the  sy s tem .  The agencit - ;;  s t r u c t u r i n g  t he r t - s i ’ .I  i cli  i t ’ qu i r e ment  S
saw a possib le  t e r t  i i r y  ro le  f o r  these svs t  t in ’ ; .  About  I he t ime b i t t _ v
were  st  r u c t  u r i n g  t h e i  r r e q u i r e men t s , the  Army ’ ’; f l v n a m i  ~

- Ti l i n i n g  I to . ,rd
i d e n t i t  l ed  the m a i nt en a n c e  ~ t p r o f i c i e n c y  of Mi 1 j t a r v  Ot - c u p i t  i o n  ~p etla1: v
(MOS ) 111140, the  l igh t weapons i n f a n t r y m a n , is a g l a i  i i t ~~ un i t  i i i u i u g
problem and suggested t h a t  C o m p u t e r — A s s i s t  t ’d I t i s t  ru e t Ion ( C A L )  as tine
t echn ique  fo r  a l l e v i a tin g  the  s i tu a t i o n . 6 In . i d d i t  i on , a subS ( - q t I e nt
Con t inen t a l  Army Command (CONARC) Task Group r e p o r t  l i i i  C A t  i dt ’n t  l b  led
the 1 1B40 MOS as a top con tende r  f o r  at  t e n t  ion  in  t he “n on — echn l i a  l’
s k i]  ls area . ~ Consequent ly , the scope of the  ci f o r t  was expanded It ’
encompass an examinat ion  of a t e r t i a r y  ro1~’ , i . e . ,  in support of t h e
sy s t em ’s pa ren t  u n i t  liv using these c o m p u te r s  to  me e t i n d i v i d u a l  and
u n i t  t r a i n i n g  r e q u i r e m e n t s  such a;; those ;lssoc i t t e d  w i t h  ( hi ’ l b - ’* ()  M~C~
A d d i t i o n a l ly , in response to concern tha t  t i l e  im p l e me n t a l  ion  of t h e  {
Modern V o l u n te e r  Army concept mi ght  p roduc t ’  a need I or gt i i er . i i  ed uc at  ion
development  (CEO ) u p g r a d i n g  i t  was det  e r m i n i ’d t h a t  an ex am in at  i on should
be made of the  f e a s i b i l i ty  of e m p l o y in g  e xt  ant  CA I C I I )  on t a c t  i c . i l
c o m p u t e r s  in an o p e rat i o n a l set t  i n g .  The a s su m p t i o n  was made t h a t.
accomp l ishment  of the se  l a t t e r  r e q u i rem e nt s  would be t a n t am o u n t  t o
proving the  f e a s i b i l i ty  of the  secondary ro le  concept  a;; w e l l .  The
test , t her e f o r e , would be a c o s t — e f f e c t i v e  u n d er t a k i n g  s i n ce  i t  w o u l d
provide  da ta  d i rec ted  t oward a n s wer i n g  a number of d ive rse  q u est i o ns
concerned w i t h  a common t r a i n i n g  d e l i ver y  syst em , v i ; ’ .,  t a c t i c a l  compute r s .

I r respec t ive  of whe the r  i t  was the  secondary  or t e r t i a r y  ro le
concept being assessed , f o u r  major  components  were r e q u i re d :  a t t - ; ; I  in
a credib le  o p e r a t i on a l  e n v i r o n m e n t ;  a p p r o p r ia t e  ha rdware ;  fu n c t i o n i n g
so f twa re  and r ep re sen ta t ive  p~op1e—ware. The v e h i cl e  fo r  t h is  overall
assessment was MASSTER8 Test FM 122 , “IBCS: A u t o m a t e d  I n s t r u c t i o n. ”
The hardware was a “given ” viz., the Deve lopm enta l  Tac t l ea]  Ope ra t i o ns

6Report of the Board for Dynamic Training, Vo l ume II. 17 December 1Q7 1 ,
page 116.

7Headquarters, United States Continental Army Command Task Group Report
and Computer Assisted Instruction . April 1972.

8MASSTER — Modern Army Selected Systems Test , Evaluation , and Review——is
the Army ’s test bed for assessing equipment , concepts and doctrine . This
activity is located at Fort Hood , Texas.
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System (D~VTOS) wi-itch was then l ocat ed  at Fort flood, lexas (Hoyt, at
provide a description c i t  t h e  h~ rtIwa r e ) .  l ikewise , the peop le were a
“giv en ”—— our student populat ion w o t i  itt I.e H(IS II fl40 i..-r~;onnt I di at.’ii I m m
the 2nd Armored Division and 1st Cavalry D i v i s i o n  located at Fort flood .
The question of what “s o t t w , i r t ” approach t o  iake (s p ec i l i c a l ly ,  whether
to use an existing st  m u  nt/ ant ht~r l a n g u a g e )  w e  l ’ v  t o  t h e  Su c c e s s  or
f a i l  tire of Tes I ~2 . P1. -ar  l v , t he tht ’&’ I S  ~~ii n~ de a t t h i s  t une I i i r e would
di’ ( e r m i n e  whet  her  we wi ’ I d  l i l t  t h e  is;; I gnt’d ‘ t es t w i iidou ’’ in t ime (ii

con iuc  r the test . As .1 ti ’ h a t e d  I s’ ; i i .-  • cour ~~evmIr e  d cvi ’ lopment would
l a r g e ly  depend upon he si T ms’tu re of (hi’ st u den t  !;ittt hor languag”  se l e c t e d .
so courseware  th e’VO lopm ent  could not commence unt  i i  t I m  i s  dcc is ion was made.
The decis ion It  s e ll  had to he’ c or i c c  and t i m e  I v - — and wli , i  t eve r  dccl I on
was nwide would  undoubted  lv  be r i s k y .

To add to t he  d i f f i c u l t y  in r e a c h in g  a de c i s  ion , i t  must  bi’
t . ’. i lj zed  t h at  I t  could n ot  be made unilatera ll y . Conduct of a test of
th~’ comp lexi t v of MASS TFR les t  FM 12 1  i e giti red supp or t  f r o m  and coord tn a—
t ion between a number  t ’t ii i f  I er ent  a g e n t ’ I e s—  - k ey  n~s’ug them b e i n g  mutua l
coopera t ion  of t he  o r g a n i ~~at  Ion w h i c h  had 1 ” h - V t ; ~S i t ’’:pon’; i I ’ i l i t v  , t h e  U . S .
Army Computer  Svs tem ~ ‘t ’mm iu d ~t ’ SAi ’S~~~~ and the  A m y  Research  I n s t i t u t e
i, A R T )  . A M emo r ;iu lnm cit  P n d ~’ i s  and  i rig LU was d r awn up be twe en t hese two
m ’tgani:at io ns and , 5;; the f i r s t  I ’ S A m ’SC t i sk  In t h i s  j o i n t  un d e i  t a k i n g ,  a
MAS STER Test l’ 2 CAl 1’~ ;ic o p t  P a p e r  11 was to  p r o v i d e  a I t o  m a t  ye Con cept s
I or I m p l e m e n t  in g  Silt  o n ; i t  .‘d i n s t i  t i c t  i o n  i ra t e ;  Li i ;; on t h e  F) l”~’1’(’S in  su p p o r t
of MASS 1 t - R Test 12 2 .  ‘o i n ’ u r  ~ t ’n t  w i t h  t h i s  e ot  t , a c an t  ran  v ; s  let l’v
AR I w i t h  the Svs t ern f l eve  I m ’p ; ;x f l t  Ce i p e  r at  lo;; (S1~C) t e ~tev .’ lop  ho t o n  r se—
ware (1 . e . , the inst ruct  I ann 1 mat  or l i l s  whI ch would  ~‘ ‘  p r e s e n t e d  t h r o u g h

I ) . l i t .’ f i r s t  r a sk  SDC had t ci ;i t ’ m ’ t ’mp I ishi  was t t i  p i  ‘v i  di’ , i l t  ernst i vi’
student/author l anguage  .11 t ci n . i t  : en f o r  gt’nera t I ng t h e  course’ware and
t o  det  er m i n e  w h i c h  .i i t  er n . t t  I ye pros ’ i dod the best likelihood cl nts’ccss
under the tent condit Ions .ind t Ime const  r~i i nt s  imposed . In e’s si ’nm ’i’, the
comb i n e d  resti i t s  of  these . in.i  1 v t I c  st tn t  I es were  e x p r ess e d  as f c i u i o w~
“At this stage • many a l t  ern st  lv i ’ ml , ’;; i gn c on c ep t  m’Sli hi ’ fo r m u l , i t  ed
Howe ver , due to t ime c on;; t r a t  n t s  on the imp lem en t  c i t  ion ci i  .mv concept ,
the only alternative concept c on s I d e r e d  f e a s i b l e .  . . i s  the  use of

9lloyt , V. C., Butler , A. K. and iii’nnlk, F. U . “Appli cation of T a c t  Lcd
Data Systems for T r a i n i n g :  PEVTh S P ensibi  l i t  v Dt ’t erm inat  i on  and Selection
of an Instructional Operating System. ” ARI Techn ic. i l raper ? h 7 ,
October 1975.

‘0Memorandum of Understanding gt’tween Commander , U . S .  Army Research I n s t i t u t e
and Commander , 11,5. Army Computer Systems Command , Da t ed S dune 1Q 7 3 .

11Bunker—Ramo Technical Note “MASSTFR Test 122——Computer Assisted Instruction
(CAl) Concept Pa per ,” February 1973 , prepared for the U . S .  Army Computer
Systems Cosmiand.

121b1d. 11, page 18.
(v ’)
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PLAWIT (Progr amming Language for  !%~te r a c t i v e  Teaching )  is an
instructional system consisting of an author language and supporting
computer programs for preparing, edit ing and presenting any sul’Jecr
matter suitable tom individu ali zed CA! presentation to students , as well
as recording all r e l e v a n t  res1>on’~e data tor immediate u t I 1 i . ~at  ion and
subsequent analyses. Pl.AN I ’l’ was developed over an eleven y ea r  period
under t h e  aegis of t h e  National Science’ Foundation (N~ Fi at a tot.r l
investment cost ot  approximately $740,000. The main  goa l of t h i s  N SF
project was to produce a student/author language which would he fully
t ransportable and ~uarinteed compatible w i th a large and diversified
class of mach ines .  ~ We at  ARI take profess ioui:r l pr ide  In the tact that
It was our early and subsequent work w i t h  PIANIT which v a l i d a te d  this
visionary transport abilit y notion of NSF.14 We also take “economi c”
pride in the fact that we capita liied upon an already “hefty” U . S.
Government investment to solve a problem , rather than slipp ing into the
classic mold of “reinventing the wheel” by starting from scratch and
building a separate student/author language tailored to the hardware/software
system constraints.

To lower the curtain on M1\SSTER Test FM 122 , the test was success—
full y conducted an d demonstrated that it was t easibic’ to use tactical
computers in a stand-alone tr a ining mode to satisfy individua l and unit
training requirements. It Wa;. found that automated Instruction in a
field setting w.l ; ;  e ’n t h t t s i a s t l c a ] l y  accepted L’v the non~ e’omm1ssioned
o f f i c e r s  (NCO ’s) examined and , as a t r a i n i n g  medium , it proved to be
more e f f e c t i v e  t h a n  the t r a d i t i o n a l s tudy—method  of training. 1S ,16Jl

~~
l8 • l9

C. H. “A Report on PLANIT: One Stage of Comple t ion , ” Final Report
for the National Science Foundation Grant No, EPP73-07319 A04, August 1975.

14For a complete account of the experience’s of ARI in installing, using and
evaluating PLANIT in an Army setting, including all the “warts and blemiahes ”
uncovered during this endeavor , see: Johnson , C. “linplementation of PLANIT
at the U.S. Army Research Institute for the Behavioral and Social Sciences ,”
PLANIT Newsletter , July 197”..

15Hoyt , V. C. and Baker , J. D. The use of tactical computers to provide
weapons and tactics training to combat NCO ’s: Results of a field test.
Proceedings; Sixteenth Annual Conference of the Military Testing
Association MTA, U.S. Coast Guard Institute , Oklahoma City, OK.
21—25 October 1974.

16Hoyt , V. C., Butler , A. K. and Bennik, F. 1). Application of tactical
data systems for training : Volume II - CAI/DEVTOS automation studiss.
ARI Technical Paper 267, October 1975.

‘7Hoyt, V. C., Butler , A. K. and Bennik, F. II. Application of tactical
data sys tems for training: Volume I — Executive Summary . MU Technical
Paper 

—
, in preparation .

(vi)
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But the  results of this tes t prov ed more t han the preceding. They
also iueli c .itcd t h a t  the  obvious Ai~my needs mentioned at  t he  o u t set  of
t his preface , co u l d  be met by a p p l y i n g  t I r i s  t e’chnology to a rea and
pieser ’ .t pr oblem . I t  a l s o  went beyond t h e  exp loratory stage and sat isi ted
a spec i f  I c Arm y t t ’q u i  r em ent  . The U.S. Army Combat i)t ’vt ’ lopmen t s ~ omm rnt i

~~ !)C ‘
~ / Sv  st em s  A n a l  v ~. is t:roup ( n o w  t h ’  1~ .5 . A r m y  I r a  in I rig and I )~’~ t r i n e

C~’in~u in d /C~’nt [’ i ned Ais ’t~; 
~ ouit.at Dove’ I~’~’~n. ’n s A~’ t I v i  t y , or T~~~D OC/L ’A~’~iA )  had

levied the tel lowing r equ  i r t m ~’Irt ‘ on AR1

The P r o ’  ~s t d  ~Lr I t ’  r I ~. ~ Nt ’~ d t or t he Tact ical Operat i ori ;

Sy s t  em — I t ) S  (U~ c l.~s s it  led t i t  It ’ , port ions  of c o n t e n t s
class i f  i ed L ’ I N F I D E I t t I A L ) s t a t  es: “D u r i n g  sys t em ne~n—

at ’ t ica 1 emp lovrnt ’ri t t he equipment shall have the
capa tt l ~ tv to  pe rmi t  the t r a i n i n g  of user personne l
w i t h o u t  , i t  f e c t  i r i g t h e  m i s s  ion re ady c a p a b i l i t y  of the
sv st  t m . ” l~~ I t ’ the need exists , no sp oc if  ic da t a  are
e x t  . In t  wh i ch ’  ~~~ be b rough t  to h e ar  on t h i s  problem .
The r t ’~;ut ’s I t ’d research wi l l  p rov ide  d a t a  w h i c h  could
impact en a I ~ lOS users and r e su l t  in  considerable
savings in t r a i n i n g  costs r e l a te d  to the user ’ s
need to m a i n t . i i n  p ro f  it ’ ie r i cy  in the use of these
sys te r i s .

The 1 2 2  Test data sat  isf l ed  th e  C1 ’C requirement . The P r e ’.p~ st ’d M a t e r i a l
N~’t ’J ( M N )  f o r  lOS i.’.rs I ound t o  be a v iab le  concep t  and t h a t  MN rers i in s

o th is  day as .i hona t  i do comp onent  oi the TOS program.

As p r e v i o u s ly  di scu s se d , the r e s u l ts  f r o m  MA SSTER Test FM 122
demons t r a t ed  the ~‘ i a b i l i t v  ci the embedded t r a in ing  s u b sy s t em  concept  in
ge’uor. l  I and t h a t  t a c t  i c al  data  sy s tem s  could be used in a te rt  i , i i ’~’ ro le ,
i.e .. s p e c i f i c a l ly , t h a t  these sy s t e m s  could be used in a s t a n d — a l o n e
mode in  supI~ort ci ind iv idua l  and un i t  s o f ts k l l ls  t r a i n i ng  r equ i remen t s .
But c on c ep t u a l  Iv ciii main goa l had a lways been to embed s> ’st em sped f i c
t r a i n i n g  packages  w i t h i n  the operating system itself and then to use the

1’ sy s t e m  to teach the  user  how to use the  s y st e m — — t h e  ear l ie r  noted
secoiid,r t v  ro le  f o r  tho se  sys t e~~~

‘8lIoyt , W. C. , B u t l e r , A. K. and gennik , F. P. Applicat ion of tac t ica l
da ta  systems fo r  t r a i n i n g :  Volume 111 — Development of courseware and
analysis of resul ts  for  MOS 11B40. ARI Technical Paper 

—
, in preparation .

• 19Hoyt , F. C., Butler , A. K. and Bennik , F. P. Applicati on of tactical data
~~

• systems for training : Volume IV — Development of courseware and analysis
of results for GED m a t h .  ARI Technical Paper , in preparation.

20Letter , DARB-ARB 19 July 1972, Subject: New Research Requirements for
• the Human Resources Research and Development Program (RCS CSCRD 70 CR1);

letter response from CDCSAG—AC1, same subject as above, dated
1 September 1972.

(vii ’l

~
‘•-

~~~~~
-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



As a fol low—on t ~ it’s t I .‘ , re se a r  cii ~‘ t ’  i t i r t t a t  t ’d r r i i d t ’i t h~ .r e g i s

tit the Product  Manager , Comptrt or T r a i n in g  t v , ;  em ’ , (PM i t S )  t Ii I o n 1 , )
I I I ~N ‘S - - lSi$ (and , st r h s e t i t r e ’t i t  I v , URN 7 6 — l 9 S )  w h t ~ !; t ,i’,ked A R !  t o  •i dd r ~ ’si;
t he ’ p r o b l em  ci t e~hrc in g the nov I t  t u s t . ; ‘ s d i t  t I ,  t i l t  I es i v  tuak I ~~ t ~~ ~ i t c .; I
d~~t a svst  i’in s ( e . g .  • i t ~S’ , ‘l’AC F I R I , I I ~t~- 1 ~~, ~ e .  r o t e  ‘‘ .tl ’Ltto.r ~’I ; , r t l t ’’’

Ii rough ‘rj ’p  i t  cat i ens ot t h e  embedded t I i  i f l i  11 5 ens  ,‘) ‘t  ‘ I

Be~ca trse’ 01 i t s  s t  age ot  dove I . t p n s ’ i r t  , the I i t r !iat it ’ ; t’ .t~ i~ ~ en t  r
~- s ~~ in g  u n i t  would servo . ts t h e  ~ cr  s ! or  ot itt ’ i Armi’ Tact l t . i l  ‘ t I .1

Sv si ems ~A R lA D S  t o ! o i l  o;~ , • r i i d  t he I i s  t t Ii i t  i t  ‘. opo • ~~ t i i  t i t

p i  ci’ 1 ems a ~j ’e.i  t ed t o he amen ab  I t  t o i~ ’d I t S  t i on l i i i  o t t  o,h t he  api’ 1 c i i  I oil o I
a i i t o m. ;t~’d i n s t  i u ~’ t i o r i a l  technolo gy , 1 ’ tt !’ ) Rf ’ (t he \tt ’tv ’~. i , ’ld ii t i l l e r  v
t ac t  t cal t i i , ’ cent r o l sy st  eml  was e’tiosen by tire ‘~1 C 15 as t h t e st
v e h ; ç l e ’  t o t  , i s’~t ’ ’~’; tug t h e ’ emht ’ddeel 1 1 . 1 1  I i i  0 ’  Su1’~ .v S t  st” . conse’pt .
m t  t,i l ~~~~ sp ec  i f  t o  l e e l u t  r ement s for  th e ’ I A~’F’ 1gF ’ ~~~~~~ sh w ’ r , ’ de l i  ~~~~ ~ d
i n  U R N  ; t’ — 1  ‘~ • 

‘Ileve iopment and I-va  I er a I ion 0! I’ I .-\N I ‘I’ h.r’;t’d t ’em~t i l l  ‘

t~mb~’dd ~’5I i t  .itning l’.r~’hagt ’s for  TAC F 1RE ’’ ‘‘h i~ h ;,‘, t •  ; ‘ r, ’ r , i r  ~~~~ ~~~ j ’ e ’t ~ - s ’t i ~~ ’l
o t  t i l t ’ 1 .5 .  A t  my F i e l d  A r t  i i  h ’r~’ Sc h oo l  , F o r t  S i l l  .

C C  .io,a I n  we we t’e fa c e d  w i t h  t I r e ’ d ii t ’r.iri,i ,; to ;~“ I he’ t i i t ’ ht ’~~t
dec i s  i o n  w o u l d  be t o  t t t ’ve lop  a t , r i  b r—made s i  t t d e ’t i t  •‘ . r i i t  h er  1 , ; t t t ~; t i :~
s m oo t h l y  1 i t t  ed I t s  the’ hardware ‘set  t w ar ~’ 5’eas t  t’ ,i m r s  ot t h e  TA ;’i RI’
s v st  .‘m , or to  b u i l d  upon O u t  al t t ’.tdy s u c L ’t ’ s s t u i i v  ope ’r ,l t I n  Pl \ N ’ T
‘~v cto ” and .lttt ’n t j ’ t  t o  i n s t a l l  i t  on 1’,’ut , ’ l ’ I R l  f t t ’ l a t t e r  . ;p p t o ~~~h had
m a n y  m e t  i t s , among t hem: ( 1)  i t  was an a u t h o r  l a n o , t i . u c . t ’  sv s t  i ’m w i t h
wh i  c i t  we w e r e  f am i  I j a r , whi  I t ’ a cu st o m l o t ’d svsI em would l’s u n t  e s t  -d
c o s t ly  m d  wou ld  re i u i l  i t ’ an ex t  t ’n sj v c  c h e c kou t ;  (2 ’! a c t i s t  om i  . t , t a n t  h ot-
r u g  s v s t e ’m wou ld b~’ l i m i t e d  t o  ,t g i ven  1’ACF ’ I R I  c o t i t  Iger,it I o n , w 5~~’ .15
I’! •\N I T  i.’oul d be t r . i sspor t ah ie  t o  the  f a m i  lv ot  AR lA P S  sv st  ems • ,m n d
b~’~’a t i s e  ot  P l A N 1T ’ s m a c h i n e  independen t  c h a t a c t  t ’t i s t  ic s , cost  s n - i t o
cot; I d  he prepared on commerc ia l  c omput ers ,r n ~I , :rt I e t  c o n t e n t  5’hs ~ kout
e , ;s i  l v  i n s t al l e d  on t h e  t a c t  ical system , whet’ t ’,is a ou st  um m i :,’d ,ippi e , i ch i
we ’s id t ic—up the a t  t ira I tact i cal  svs t  em diii’ in c . t’otl r s t ’t:.ti S p r e ’p .t  1 .11 i o n .

1’Iw etfor t t o  i n s t al l  Pl~~NI T on the  •‘\N C ’ f K — 1 2  compute r , t h e  r e s u l t s
o I wh i ch are con t a l  ned in t h i s  set ci r e por t s  , was  I ud e ’p e r i d e ’ii t Iv  und o i —

t i k e ’n at, i’o c h i n i o l o g v  b,i~~t ’d — E x p l o t - .et ot ’v De ’v t ’ lopmt ’nt i’t ’se ’a r s h ;  and n o t
as Adv .inced l)evelopment  .ict  i v i  t y  ( i . e .  , I t  t~’as n o t  do n ’  i n  d i i  o c t  t ’Si ’e’llSt ’
to  an exp ii c i t , at  eel user need ) . I t  s o lv e s  ,r ii a c I ass i c  e x~r mp it ’ ot
what  Pr .  M a l c o l m  R . Cu r r  it ’  , Direct or ot Do f oust ’ Resea r c ii and Fno, i flee ’ t i i i  ~
(1)DR~E) was describing in the I ol lowing s t a t  t’ment t o  t h e ’ Second Se ’~~ ; t ori
of the 94th Congress: ‘‘The objective of t he  T echno logy  i~.r s t ’ i t ;  t h e’
~;dva ; ;ce t : ion  t of t echnology appl icab le  t o  f u t  t i re ’ svst ems and s t r h s v  ot  ciii

21 iluman Resource Need (HRN) 75—158, title: “User ‘Training and l’roi ~~ i t ’ncy
M a i n t e n a n c e  in a Tac t i ca l  Pat  a Systems Envi ronment  , “ subm i  I t  e’J a;; a
research requ i rement  for  inc lus ion  in the A R I FY 75 A d v an c e d  Deve lopment
Work Program by the Produc t Manager , Computerized T r a i n i n g  Sy s tem ,
For t Monmouth , NJ. HRN 76—195 was a revalfdat i o n  of t he  requirements
delinea ted in 75—15 8 for inclusion in the FY 7t Work rrogr~im .
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opt ions .  The ;;t ’ opt Ions  (or new idt ’.r~ ) usual ! v invo lve  enhanced nil l i t  e ry
c a p a b i l i t y ,  r e e l u u e ’e’d ce ’~~t . In cr ea s e d  p er f o r m a n c e , better reliability and
u~i t n t . t i n , t t ’ i  l i t  v , more ~‘I I i c i e r it  use ot  I e ’ ; , o ur i e’;; or some combination of

h e s e at I r I h u t  c ’s . ’ S i l t ’ seas  i n  t h i ~ o f  I or t would  produce  a broadly

~r t ’ i ’ I  i c . i i ’ l t ’ , e ’ e ’: ;t  e ’t  I t ’~~t I i’s v e h i c l e  I or (‘mp le ’\ ’In g  embedded t r a i n i n g  sub—
svs t out p.lCt ’~.rge ’s i n  a v a r  l o t  V et  m i i i  t ar y  ; ‘v i ;  I em se t t i n g s .

I t m et I t S C orn;nt ’ul t , howe~vei  , t h a t  wir  l i t ’  t h i s  work  was a Tt ’chnobog y
B.i;;e’d— -Fxp loratorv i t  t o r t , i t  had th e ’  p o t e n t  i . i I  f o r  f e e d i n g  i n t o  the
A~I v _ i i ~~’ od Do Vt ’ I elpmcrl t  r e  ~~t iou e l  I Ott S 15505 1,1 it ’d w i t h  the usci t a s~~s
p r esente d iii I I R N  7 t — 1  55 . ‘‘ t T I ; e r  irt i nin g and I’rot it - it’ncv M ain t t’nance ’ In a
Ta ct  i o . i l  11. r t , r  Sy s t e ms  I r i v i  r onm eut  , ‘‘ i t  t h e  out ceiSt ’ w er t ’ s u c ce s s fu l ,
en’;e -~~;i~ 5t iv , I h e ’ P M — C l ’ S  was apj ’l ’ a i ;e ’d o t  t i i i ‘ et f o r t  at  t h e  ou t s et  an5l

ire ’, in t u r n , ceord  111.11 ed i t with t he Program M.tnage’r , Army Tact icab Pat . ;
5 v o t , ’ni ~; ( i ’~’I A R T A D S ) .  D u r i r t o ,  t h i s  c o o r d i n a t i on  some v a l i d  p o i n t s  ot
c ri t I t ’ ism w, ’ i o  r a i s e d 22 concerning the PLAN IT approach .  The PM ARTADS
i e ’co mmouide -d I h a t  A R T ’  meet  w i t  ii s v St em deve  1 ~~~ i s  , use’ r s and I t ‘t i n t  ng
5 ro,eric i~ - ’;a s S O O l l  ,is s t i l t  Ic ’ i e t m t  d a t a  we’re ’ .rv , ii lable to  di’t e ’ r i ; : i i i t ’ W l u e ’t hlt ’r  •

01 110 1 , l ’ I A N  I T  ‘,‘e u ld  o p e t . i t  e ott TACF I R E .  At t h a t  t inc a dc i  c rest is; t ion
W e ’L l  l~I ~~ r~ia~is c~’n5 ’ e r ; i  I r i g  Imp I t’on’ntat i o n  t r i p  I c’S~ cits md to  ~ls se ’,.”~ i f
i n de e d , t h i s  w e r e  t h e’ mo st  e ’t f e s t  l v i ’ .;ppr e ’ach t o  t . i k e , g i v e n  the  pot  en i  i . i l
t or ’ impact  on [.-\C F I R h  s v at  i ’m deve lopmen t  o f t  or t s . in keep ing  w i t  li thi s
re commenda t t on , a Re r L hop was c onvene ’d at  AR I in Ar 1 i ngt on  , VA on
1 t 1~ t el’s r l e t  ‘ c , t r i d  t he ’ e ’ i t e m s  were  cove  r’e’d i i i  de’t al 1 with pei’sonrie 1

ron . i l l  of t i l t ’ S u u ; ~~’ t ’ . t  t~d g r e t i p s  in  a t I e ’ n d, i n ~’ e . The j u t  e r a s  I ~O[1 t s S S

found  t o  i t ’ i ; ioSt b~’;i~’t 1 5 1 1 1  to  a l l  coucern d , ; r r d  t i n ’  C O t i e ’t ’ i l S i t S  ~‘t t in ’
g r o u p  i,’,t s  t o i n ’; . r i l  t he ’ svs I em de’~~c’ r ibed in t h i s  S e t  01 r e po r t s  or ;  t h e ’
1’M ’FIRE svst c t’; at Fort S i l l  , I lK , and t o  use i t  as t lie t t ’st Ve l i  ~‘le I or
assess lim o, t lie e ’mb ~’d dt ’ 4I I r s e ln i  rig So i r Ot ’  pt  on that ARTAPS svs t em

l’h is  h i  51 0 t~l e ~ ever -v i e’W of t ire eve’n t s lead l ug  up t o  t he’ p red t i e ’ I ion
of  t he  sot of q u i t  t ’ s j ’ ~ ’ cia  I ~ s~ J r e p o r t s  may seem tin t ow. ; ret i i i  V i  SW C’! the
p t t i  ) e c t e’d , i i ; ’ ;  u ted set of users of these ’ dcc uncut S. I t is , however , a
q u i l t ’ m e a n i n g f u l  loin ;’; l i i i ’  d isc u ss  in g  t hose e v e nt s .  Too frequent l v  t l ie ’
ques t  iou i s  r a i sed  as t o  h o w  d id  a p a r t  i c u i . rr  r e’se5irch pi odi.u~’t ori g in a l t ’
anti was I I  u 1 i l i ’~’d. The in t en t  h e r e  is t o  show t h a t  t h e ’  e~’~ir’p and t,’ e ’~~ l

of concep ts  and coord in. ; t Ion , r equi  rcrne ’nts  and r e s e a r c h ;  .er e ’ SO l i t  ertw irted
t h r . ;  t a s i m p le  e r i e — I  el Ol i t ’ re ba t  i onship (on e’ re ’s po n s t ’ , Ot lO  l i st ’’) CIt ’ 1~5 not
t~’l l  the st .oi’v—— onlv a \‘i ev of the ’  whol~’ c lo th  w i l l  pu t  i t  i n to  proper
p en spoo l  ivt ’ . Add i t  i onm.r 1 b y ,  I t  ex emp l i  I i t ’s a p o i n t  made In the  prev;oer ;; l\’
c i t  i’d p resent  a ion by t he  1)1 reel or of Dc fe’n~ e Rose,; r ch  and E n g i n e e r i n g
to the 94th  Congress when he said:  “To deploy svst  ems DO!) must not or t i  v
pursue .relv.rnt ’e’d t echnology  bu t  mus t endure the long ~‘ears of research
requ i red  to b r i n g  ant  idea throug h growth  problems t o  a f i n i shed , proven
and use I ul end produe’ t .‘‘

22 Memor andum f r o m  Product Manager , Computer Training Systems (PM-CTS) to
Program Man ager , Army Tact ica l  Data Systems (PM-ARTADS) 28 Jan 74,
Subjec t : URN 75-158 and 1st indorsenient from PM—ARTAD S to PM—CTS, same
subject as above dated 7 Febru ary 74.
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This set et repor t ’;  itro v id c’s d e - t ; ; i I t ’d  ifls L iru- t ions for lmp lem t r u st  i on
sl;~i oN’r ;t ion of P t . A N I T  a n d  I U X i  1 iarv progr . , ; n s  or; thu ’ e’e N / ( Y h - ] 2  c o m p u t e ’r
The set  c o n s i s t s  of a r e p o r t  on:

o I R A N S I .  — The l ’ I . A N I ’ ! ’  l’r . ir i s l a t o r  Pr o ,~ram: I n s t a l l a t i o n  an I A p p I  i ’ .;t ion

o i ’ l A ~ IT S u p p o r t  P r o g r a m s  — Op er a  I u r / ; l ’ .t’ r manua I

o PLANI T U t i l i t y  P rog ram — Op e r a t o r / u se r  manual

o P l. AN I ‘F Suppor t  and Ut  i l i t  y i’ r ’ 1 ’r . -ro ’. — Test Proc ed i r e

o PLANIT Support ar id U t i l i t y  Program s - Flow Charts.

The f i r s t  r ep o r t  c o n t a i n s  t h e  i n f o r m a t ion f o r  i n s t a ll i n g  and oper ~it  i ng a
program w h i c h  is desi gned to  t r a n s l a t e  the  FORTRA N f r om the  Pl~\N I T
- ; ,‘~~ ‘ti , of programs into t he  TACP OI. ] angu ia ge  f o r  c o m p i l a t i o n  on t i ’t ’
A~ /gYK—l2 computer. The second cover s  t i r e  genera l  and s p e c i f i c  ;;spc ’cts
of leadi ng and operating P 1,ANIT on the AN IGYK -12 computer. The third
Jeou ios ’n t  covers the genera l  and speci  f i c  a s p e c t s  of op e r a t i n g  t h e  P l A ~~1’1
utility programs which are a specialized group of routines deve lcp€ i to
accomp lish various t a sks  in suppor t  of the AN /CYK-b2 computer install ation
of h l . \ N I 1 .  The fourth report covers the procedures used to verif y that
F’~ -\NIT Support and Utility Programs are functioning as per s p e c i f i c a t i o n s .
The ti ft h document provides the detailed flew charts of the computer
logic of the PLANIT Support and Utility Programs .

The effor t detailed in the first report (i.e., TRANSL) was accompli~~h-
under ARI Contract DAHCI9—74—C—0038 by the Northwest Regional Educational
Laboratory , Portland , Oregon . The o ther  f o u r  r epo r t s  in the  ser i ’s w o r e ’
prepared by the Data Systems Division , Litton Systems Inc., Van N uy~~, ( A
;i:m,!.’r ARI Contract No. DAHC19—74—C—0064.
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Sts,’T l t )N  I

I NTR I )DL k’ TI ON

I . L ‘~ c c . i~~~’

Fin ~ ‘l~’e nlr1i’rr: ~ l c ’Vr ~~~~ t h ~’ I •~~~t P oc i’d ; ; ;  t’~~ ( c i i  ) ‘~ ‘~ f o r  rn~ r ri  .‘ o l

I he p a r  arn~’1 or .eur ~I I unto I i~ma I t ~~.t i ni l j  r i’qu i i  i ’d t o \ e r  i ; hi’
aPi I it  V c i i  t i r e  I’! A N !  I ~ U~’}’*r ~ I arid t i t  I i t  \ h i t t i c J 1 . 1 m~~ I i  ‘ i n  t o ;  m I h i 1 ’

r i ’qri  e n  e~I t n u i i ~ t r e r r ’. a’. jt” ,~~
’ ;jii’c I  e t i  t h ~ c o u r t  n ,e~ I stat i ’mi’nI  of  M i ;

~‘ ~W . [Iii ’ p ; ~ r anti . I tie ~‘or r I n e,l a i e t Is ’ si ’ d li’Vi ’ I c  ‘I ‘~ ‘ s~ I ’% I I I

“V I c ’nn r s , I r io . • l) ,t t  a Sv ‘.1 em’. Or v i  ‘. r  ci ii t i~~D )  , ;u;;di’i- U • ‘,. A ;  n ’n~
c ’ ’. oa i o u  i i i ’ S ‘~ t u t  o AR! t ’ en I r 1 n iumbe r DAN’.’ I 0.. 4 — c  - 

— t ‘~ 
i(~ ‘4~

.2  e , c ’ne ’r .i I

l ’Ir, ’ ~li ’ t a  r I • ‘d , ~‘it1 i .c~ I Ira! I a’.k ‘. I. ’ I ’ c ’ v et  i t  ; i ’d I ’v l i i i  ~ P r o —

odor  o a l t ’ t n i c - I r ;d c ’d nit .epj ’ c ’n i d i  ~~i ’n.  t~~ t h i n  ‘. tj t ;~’; rpi, ’i ;t is I , ’ I I i i ’ ’.

V A — Or I c )  in a l  ~~o u r t ;  ae-t f ’~OW I ask ’., i t em I

Append i ~~ I~ — i o u  I .rc t mod, to! I OW t ’O I a sk

Aj’p i ’n ie l  r ~ C — I~ev i OW .ri~ I ; i •’. i ‘.1 O i i  of  I •i sk  c h ’s c  r i 1 ’ l  r e r r  r e’~c t  I I r ui ~ r

i em tmp I omen tat i er r  ,‘.rmd r O\’ ow o I i ’r ~ It I ~~‘ik w r l b  AR I t~~. l i i i  r e a l

I ~t ’ i-, c;l1tiO I

l i i i ’ a p p r c i .rc h ; I •~koii  i n  t i n ’ t e st  
~~~ 

ci c t ’c l u ;  o n n ’ ~ . ‘ i i ’ .,’ I I i i ’ I I -~N I  1

“ V n-, tern t apt’s di ’ I i Vi ’l i ’d u r r e i i ’r t h e  c t ) l i  I ; at ’ I or  i va I t’rr I . t r rd  , 1 . 1  I~ cc

ire  t he  pr  t i c i ~c 1;n r i ’~. defined in t he  ~i ’ i  r vi~r alil e opt’; a t  or u ’ .,’i n ia r r e ra  1

el, ’nionst r a t i ’ I h at  a ll i t ’epu i t e c i  f t ;i s ’t  j o u r ’. h ave  l’~’i’;i ~‘r ~‘v i c l i ’,l a r id  ~ spe ;  a t

in  accordance’ wi th the c o n t m  at t r i a l  v t i t e t ’u i e f l t ’..

Some of the I asks spec’ ~i i i’d are inhQren t ~-apal ’  i I i i  i i’’. 01 l i i . ’

TACPOL ) PSS—B Comp il e r and tie spec ia l  sof twai~~ dpvelopme’n I wa~

required . The e’apahii I i t i e ~ are’ demonstrated l’v the pr oper fun i t

m g  of t h e  app i i ’able  PLANIT CALC f u n ct i o ns .  Examples of such

functi on s are St )W I t e m  1 , Tasks b , d , and e.

S ——



t I . V0t  i t’ica t  ~on ‘.‘ t o S s  R e fe r  once I ndex

Appendix D r a ‘.‘i ’r - i f ic a t  ion c 105 s r e t  or i’;s e r i;~le~~ sito w r  i; . t hi
p at aeraph number ~~ liii ’ . test procedure which vet i t es eac h ol I I i .

~~ iW tasks .
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,\l’ I’ ! I .. AIt!  I’ I’ ~iI T ’IhN I ~
-.

Flu ’ I ~‘1 I o wl  I S I  d e c  t ; r r r c ’r r I  s . t r  app 1 u cab! e I t i  t I ;~ t e s t  ‘I  t t c  i ’t I t i t  t ’ I 0 ¶
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SECtI ON 1

L i SI 01” EQI! I l’Mt:N I’

Al I t t’’.t  l ot ; t a n ;  i t t ’  ac e ’omp I i she’d t i l t  O r  t h en  iii I t  i t  • t o !  I t  ‘t e l l ; ’ ;  I ’  •

\ n  ~r~ - p i  c~~ ;ranunif lg  s n u l i h i d i r  1 sy s t e m  i n s t a l  lat i o u ’ . :

I TA(’FI RE i’ncs;raflurljn () Sujipo ; t s~’s t i .m l’ S’1h

— Ioc . i t t ’ c I  . it  Van Nri~~s, Cal i i e i u i .e .

2) 11 45 ’ Sot twart ’ Sir h i l i t I I t Sv st  em ( SS~’~ 1

— lo c a te d  at I”. I i ’, C h u rch , V i n  ‘ l i l t  I a

Iii , ‘ .ej it i t ion, at 1 but t hi’ i i)  i t  r t v  pr ot i  r .ini I u i r ~’ I ~ t or  a l l  a 1 ~~ is’ ~~~~ ‘~ i i l , c I  ~‘ r n
l i i ; ’ lot Iowin cj U. S. Army I t o l d  sy s tem  itr s ta J Let jells :

I )  TA( I~’I  RE (Di’.’ i siciti eu B a t t  a t  ion ) brrt )i;rt ’i’r jOt ; l~ ’’~r si ’ n  v i  ,‘ l~~’’,t

S~’st c’rii — I c s ’at ed  at l o i n  t S i l l , Okl aI;oma . o i  Vain Nit ’ ., . • . t I  r 1c m r r ; . i .

4) lOS’ Divi  ion ‘e r i t  ra I Comput 01 t. d ’t t t  0 %  L~.’.~’. , D i v  i s i o n  Romc ’~ c -

Compu ter Cent or DRCC ) , ci; Br i gade R~ iuio ti ’ Corn iru t i~;~ ( ‘or ;  I i ’ r ~, I iRe c ) —

I er tat oil .it I ’&i i t  H rod , i’t,’xa s ,

I ’or forma l dcmonst i at ion purposes , the PSSB arid - t i n  h it’ 555 a ;. ’ r u ’ . , c I .

I I i e ’so s’. t~~m configurat jour’. (as of 25 Max’ &’h C ) T  ‘~i a)  I (1W l i i i  dernoii~ Ii .i t it ’ll

c i i  a t !  of th e  PLANIT su 1i 1iert  and tut 1 it y 1i ;- c ) c ) r am I tine t h il t ’. ~hi t ’ I c ’ I Itt ’
. r v . i r  l ,t t cr I i t y  of the  commerc ia l  card ; e ’ae le ’n - I ’ Wic it . 1 .115’ ib ive s  ,i ;’.h l r i t ; I ;

s}ct ’ i ’e t  printer in addit ion to the field i’~~sl c’ni Oqit i pIfletit

i n  addition to the  system equipmen t , t h e to i l l o w i  r u n  c ’t i l l I  ; act  del i von —

ab i t . )  tapes ~or equiva l ent ) are requir ed :

Reel  #OI,Xr PLAN I I Objet’ t 1. ibrary

Re~~I #0008 PLANIT Load Tape
Reel #0 (R ) ’)  PLANIT H i s to ry  Tape

Card Deck PLANIT Card s Fi l e

4 
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SECTION 4

TEST DESCRIPTION

All of the following procedures assume that all PLANIT functions a rc

performed in accordance with the following PLANIT manuals (hereinafter

referred to as the Author Manuals) :

PLANIT Author ’s Guide

PLANIT Language Reference Manual

Document Update Information for PLANIT , Version 2.0

All PLANIT support program procedures are performed in accordance

with the PLANIT Support Programs Operator/User Manual (hereinafter referred

to as the Support Manua l ).  Appendix I of the Support Manual is a Glossary

of Terms for reference purposes.

All PLANIT u t i l i t y  program procedures are performed in accordance w~~th

the PLANIT Utility Program Operator/User Manual (hereinafter referred to

as the PUP Manual).

See Section 2 for further identifying data on the above manuals.

4.1 System Load

a. Using the PLANIT Load Tape and PLANIT History Tape, perform PLANIT

system load as described in Section 2 of the Support Manual . Use

the appropriate procedure (subparagraph 2.1, 2.2, 2.3, or 2.4) as

applicable to the system installation being used.

Enter device address o/o for “ELP2,” the “Card Reader ,” “Card

Punch” and the “H-S Printer ” before inputting the device address

“skeleton.” Ensure that ELP1 is enabled. This forces the ELF

(for the PSSB or SSS ) to be the system printer for list functions

to be used in a later section of this test procedure.

b . Perform START initialization as described in Section 3 of the

Support Manual with the following input parameters:

5
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ii

1)  Type of start: History

2) Number ot  active terminals: 2

Note: Ensure tha t at l east one VFME D er r  M1OD as approp r~ at I

and associated DDTs are enabled .

I )  Mount  h i s t o r y  tape as requested and enter appropr iate tape

unit number in response’ to the  h i s t o r y  tape mount  m’ss1g~~.

c , Log in per Author Manuals in response to PLEASE LOG 1N messa~ e —

using appropriate operator -’author ,- st u dt’nt IDs (see’ Appendix F t ’l

the Support Manual , CARDS FILE cards t)4e145’ OO and 0404’~H00 ) .

rerminat op e r a t i rrc . ; procedures ale ’ per the Support Manual , Appendi ’.

B , 4~’, and/or P a’. appropriate.

ci. The above’ ~‘ret’e’~htr ~ ‘ v on  i fj t ’ ’. 1 hi ’ imp ) emcn t at ion c l i  t h e  I~ ’l L o i s  i r i t i

S’~’)W t a s k s :

I t em I — Tasks a , f , g, h , i

Mod I - Tasks d.2 , d.4, d. S

Added - Task d.

1 .2 rerminal Activity (CALC Mode)

a. Ent er CALC mode using the hori:ontal arrow ( ) character on eith e r

terminal (see Support Manual , Appendix E , and Autho ; M anual s) .

b . Enter SIN (P1 - 4); answe r = .70 ’l

c . Enter COS (P1/4); answer =

d. Enter LOG (4 12 , 10’) ;  answer = 2.(’1 4i)

i’ . Enter LN (412) ; answer = 6 .0210

1. Enter ABSOLUTE (-20); answer a 20.0

g. Enter SQRT (144); answer - 12.0

h. Enter 21.2345 2; answer a 42.4690

i. Enter P1/2 ; answe r 1.5708

i . Enter 44 2; answer a 1936.0

6
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k . En te r  44p1t%2; answer a

1. Enter 1 .1 + 1 .6; answe r 4. 70

in. Enter .1.7 — 1 .1; answer 3. ts)

n. Exit CAb ’ mode us ing  the v e r t i c a l  a r r o w  ~~ ) chara cter ( ‘.00

Support Manual , Appendix E , and Author  ~Lin u a l s ’I .

o . The above procedure ’ v e r i f ie s  the  imp l e m en t a t i o n  c t t t h e  f &c1l e ~ c n e

SOW tasks:

I t e m  1 — Tasks b, c , d 1 e, f, 9
Mod 3 — Tasks d~~’ , d . 3 .

4 . 3  Buf fe red  ELF Output

a. Enter SYSTEM mode on opera tor  t e r m i n a l .

b. Enter LIST LOAD (one 01 the lessons on the  h i s t o r y  tape).

c. The resulting lesson listing on the ELF ve rif ic ”. th e  b ul l e t  t ’c h

ELP output function (eliminating hardware’ initiated multi pl e l i n t ’ -
‘

leeds after each l i n  within the lesson l i s t  i l ro~~. This vet I i t ’

the followi ng SOW t a sks :

Item 1 - Task i

Added - Task d.6.

4.4 System Clock

a. On both terminals , enter command mode .

b. On one terminal , gel and execute the 1c’sson L~)A1)~

c . On the second terminal , get and execut t’ the lesson (‘I k’K ‘.t’V~~~t at

times in sequence while the other terminal is execu t ing  the ’ 1 . L 1\ 0

lesson.

d. CLOCK should output the time of day . LOAD , when complete. ‘.hc~t i 1 t I

output start time , number of t imes “I = I + 1” has l ooped , end

time and elapsed time (approximately I to ~ m i n u t e s  for lor no loo)”~ ) .

e. The above procedure verifies the implementation 01 t he’ s y s h e ’r~
clock usage requirement of SOW tasks:

7
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1t ~~m 1 — Task t , ;

Mod I — Task d. 2.

System T e r m i n a t i o n

a . Enter SYSTEM mode on “operator termina l “ 
~, ‘~~‘t ’ Aut tic ri Manu al  ‘.

h . Ent  c’’ QU iT ALL ( see’ Au t ho r Manual  s and ~‘e ’~ i e ’ii ’.  4 a i rc I  i c i i  ~~~~~~ ‘0 r

Manual

c . l’er form sv stern ; t e’trn i na t  r em sequt ’rnc e and h i ’.  t o r y  t 
~M ‘~~ dump .e’.

descr ibed in p a r agr a p h  4 . e and Sec t ion  ‘ of  t he  ~~i i h c l ~ c c t  t M an u a l

~h . This  procedure ~‘er i t nes the i~
, 1 l o w i n g  ~-iefl~ t a s k’ . :

1 tern 1 — Task I , , In. i

Mod - lask d.2.

4. c ~ &) I d  S t a r t  W i t h  “Cards F i l e ”  on ( a r  4’.

a .  Moun (or rewind ) [‘LANiT Load i’a~~e’. rot t o  im }‘l AN I T ‘~v st  e’tr I I c ’ ,~et

as described in Sect ion  2 of the Support Manual. t1~~t’ t h e  . t h c I r e ~
_

priate procedure i subparagraphs 2.1 , 2.2, 2 . 1 or  2 . - I )  a’. a ) c ) c ~~ r c a L ~ l c

to the  s st e m  i n s t a l  h a t  ion being used.  Make no device ’ acidic ’’.’.

changes ensu re  c a r d  r e’ade’r , c ard punch , and 1151’ at e a c t  1 \ e ’

addresses assigned , and enab l ed).

b . P er f o r m  STAR T i n i t i a l  i zal  ion as descr ibed i n  ~~~~~~ t i c i r i  i i~ t i t

Support Manual with the 1- oi l lowing i npu t parameter s:

1 )  Type of’ start: CAR D

Note: Ensure tha t CARDS E l i  h has l’e’t ’ii I ci ,tdc’eI ii ; t h e ’ e a r  4

reader and the card rea~h’i t e ’~~di  c’el .

2) Number of activ e terminals: 2

c . Log in per Author Manuals in response t o  PLEASE 1&~~ iN rnes ’. ao ie

using appropriate operator/autho r - student IDs (st’e’ Appendix F ,

PLANIT Cards File , of the Suppor t Manua l , cards 04045700 and

04045800). Terminal operating pr ocedure ’. ar e per t h t ’  Support

Manual , Appendix B , C , and , o; D as appropriate.

d. Enter CALC mode.

ii
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e. Enter P1/2 ; answer 1.5708

1. This verifies the requirements of the foil lowi~g SOW task:

Mod 3 - Task d.8. —

4.7 Utility Programs

a. Using the P~~N1T Object Library tape , g en e r at e  a l ’I A N I T  load ta u t’

using the procedures described in Appendix D.l and ~“c ’c t j Ofl 2 oil

the PUP Manual .

h . Using the PLANIT Ob i ect L i b r a r y  1ape~ and “C.etcA s N t~~’ c a r d  ~leck ,

generate an updated PLAN1T o i b i e c  t I i  l-~r a n y  I aj e  U ’.  1 I l c i  t I l e ’ I F t c  00111 -

described in Appendix D.2 and Section 5 c i  t h e ’ I’l l’  Manual .

Using the procedure’s desc r i Lied in  ~ec t loin 
c )  .~ t i e i  t he ’ c ’’~ ,~mj c ’’.

g i yen j~ Figure-’ ~) I , cu f  the PUP Manual , CcJr i ~~e ’r a I ’  i - u i  I roi r ir

one code set to a n o t h e r .

d. The above procedures verify t t ic ’  equ i r e m i t - n t  ‘. c i t  t h e  i c ’ I I ~wi no ~0i%

task:

Mod 3 - T a s k C

4.8 Verification by Analy sis  and Review of 1A’~~u nnn ~’n t a t  j o in

Several of the SOW tasks are best ~‘er i t  i t ’el t ’ s I e~\ Ic’S 01 t lit ’ . ¾i c l S

able documents and analysis of the design , te ’ .ti inn ~e ” . u It s  and t h e ’

documentation . SOW tasks which fall in this cate ’oioi’~v a l e ’ ,‘c’. I c ’ c h t c \ c

I t e m  1 — Tasks a ,  b , k
*

Mod 1 — Tasks a, b , c. d.l. 4. 1 , d.4. ~ ‘ .

Added - Task d . 6 .

*
This taik deleted

9
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APPENDIX A

CONTRAC T STATEMENT OF WORK

SECTION A, i TEM I

I t e m  I — Software DQ’.icifl, Checkout,  and Test

The Con t r ac to r  shal l p e r f o r m  the  f o l l o w i n g  program design , checkout , arId

test  a c t i v i t i es  r e l a t e d  to modifical ion of the AN- GYK— l2 MADCAP o p c r a I i n u c ~
s ys t em and to g e n e r a t i o n  of re la ted  subroutine’.. The resulting program ,

to be referred to as the PLANIT Operating Systems (POS), wil l include t h e

cornpatability and interoperability of the elements developed under th ~’
t i l l owing sub—item s a. thru k. The items a. thru k. set forth below

represent the complete l ’LANI T Op e r a t i n g  System w h i c h  w i l l  be prepared b y

Litton specifically for utilization of the Army Research Institute.

a. Modify MADCAP to provide generalized input- output (I/O ) interface’. ic-

mi ttirig installation of PLANIT on a varie’t y of AN/GYK—12 system s exc e’ [t

for the following limitation. Where the system configuration differ’.

from the TOS’SSS configuration , the installation of PLANIT will require’

generation of approxima tely 100 ins t ruc t ion s/data i tems to change t h e

system device definition tables and will require recompilation , system

tape generation , and reverification.

b. Incorpora te in MADCAP the required accuracy and precision for addition .

subtrac tion , mul t iplication , division , and exponentia tion , using a

format to be mutuall y agreed upon by the Contractor and the Government

during the f i r st t~~ weeks ARO.

c. Incorporate the equivalent of the following FORTRAN functions: SIN

(sine), COS (cosine), ALOG (natural logarithm), ABS (absolute valuel,

and SQRT (square root), each of which will feature the required

accuracy and precision .

d. Incorporate appropriate calling sequence for the code described i n  h.

and c. above.

e. Incorporate means for comparison of any ti~~ en t r i e s  according to each

of the six standard programming re la t ionals .

A-i
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r . i~ m c o rp o r at e  an interactive terminal support capabilit y .

I nucc uipeutate ’ t he  a b i l i t y  te~ t r a n s f e r  random b lo c k s  c i i  d a t a  to and m o m
r u n . v o la t iI~ . se~ e in uda m~ ’ storage.

h .  i n c o rp or a t e  a magnet i c — t a t e data—transfet cap. it ’i l  i t y .

I ni ~ o t- [)o i1a t  e a dat a— t t anistel ~-apal- ’  i Ii t y to a 1 i lie’ L n m t  01 .

1 . I ncor p o r a t e  t he  capah t l  i ty  to use’ t hmc ’  ‘.y’.tem c lock  t o n  i ~‘a~l t n n 9  t i m O — o i l —

loi n Use’l t 11110— ’. l i c ’ ing , and I o n  e ’s t  abi i ‘.hment anid inal n i t  enance c i t  a

y a m  t a b l e  number o il  PLAN L I’—user—det inmc ’d i n t e r n a l  i-~o i u tw a r e  t

k. }e ’lt cu rm soil tware chc’c k c u u  t and accep t ,cri c e t e S t  demon’. t i at ‘oin On proc ~- ‘.‘.c I

ova l  1ab 1~’ t o i  the  Conit  i ac t o n  .
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APPENDIX B

C()NTRAC T 1~.K)D 3) STATEMENT OF WORK

FOLLOW-ON TASK DESCR IPTION

T~n’ t oi l li l t  in q  t asks  w i l l  L~~’ performed:

a.  t ont i m i t m ~ ’ m o n t h l y  p n o c r r e s s  and r iscal status m epcii Is de ’i— ci  ibod I l l i c i t ’

- n a c t  1 t u e  it e m  ~~ c i

1 . L ’ i c~~~~ t ie’ ‘.it~~l ) e i r t  to the  governm ent ifl  i t s  cccI lv en i-ion  of the }‘I A N I T  ~c n : - - —

I aton anti c l t ’t l t ’ t  .~ tot t o  t he  FAC!’t ) 1  1 an~1u~eoe ’ and t he install a t  ion c ) C  -~~, t ” 1c

on t h e ’ AN i~Y k —  12 computer.

l l t ’ve ’ 1o~ in i i-ct-I  I aneous ut i i i t y programs . and as Soc tat Oil Usel deie t t I i I e ’l i  t .1—

I i iii • t c  enhance and support PLAN I T u t  i I i  .~a t ion , I t ’’.’.o u i  dove Iopmont

f I old sy st  em tape ’ oeneratjon. This t~~uld i r i c ’ linde ’ such i t  ems a--

c :  4 — t o — c a r d ,  t a p e — t o — t ape’, and card— to— t ape’ • and tape’— t o—card t ran’.—

l,t I iOU ot I 055011 m a t e r i a l s f rom one code type to ano the r  such as r l X

end I N I V A C  (ARI s t a n d a r d  codes~ to EBCDIC.

ci . l ) ev c ’i op  and i n c o r p o r a te  v a r i o u s  program mod i f ica t ions I i i  enhance

au tho r  and s tuden t i n t e r f a c e  and u t i l i z a t i o n .

lh i ’.  e~ )u I d  inc lude  such i tems as:

1. M o d i f i c a t i o n  to a l l o w  the  select ion of a s i ngl e  lesson f rom a

number of lessons stored ~~fl an MLII fo r  f i e l d  conf i g u r a t i o n s  w i t h

li mited computer main frame and/or peripheral memory.

2. Analyze modification to display output format to provide a blank

line at the top of the display for ease of student response.

3 . Review and revise character set for ease of conversion Irons o t t n e ’r

PLAN1T installations. Review of the function of formatting charac’-

‘ters such as the line feed/carriage return for the use and applit ’,i-

tion of multiple line feed/carriage return characters.

4. Provide capability for optimum configuration of PLANIT over l ay ’.

within the main frame computer memory for applicable field con-

figurations.

B-I 

- 

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~
-

~
—--

~~~ ~~~~~~~ 
-

~~~ ---- --~~-



- -

~~~. Add capability for operator modif ication oX d c - v i c e  addrcsso’.

system configuration to enhance jield i l e x ib i l i t y .

e)  Modify test procedures and o t h e r  af l ec ted doc un i en f l at i o n  to r e 1 l c~

changes imp lement ed.

n )  Re—run  t es t  pro cedure ’.  t o  demonstrate  o p e r a b i l i t y  of in c o r p or a tt ’ cl

changes.

B-2

—g - -‘— ~~~~~~~- ~~~~~ -~



9

APPENDIX C

REViEW ANI) REVIS i ON OF I’LAN I T CONTRACT

j DAI IC I ’)- ‘4-C—OO ~~- L i  TASK I)ESC W 1 I ’I I O N S

t h ~ ’ t o i l  lowing is a summ ary of the i evi  sions to the i’LAN I T c o n t r a c t t a sk

dc -sc ri pt ions result ing I rons imp l ementa t ion  . n m m c i  i t ’~ ’ i ow o i l  each task w i t  In

-Wi t e c h n i c a l  personnel .

A . Or i q i na l  Contrac t Tasks ~ irnc 1 ud iny  con t rac t mnods. I and 2):

Item 1: No change.

Item 2: No change.

I t e m  3: No change.

I t em 4: No change.

I~. Contract Mod 3 FoLlow—on Tasks:

Task a: No change

Fask b: Delete this task since’ there is no i mmned l a t e  r c ’c~u I remt ’n t

for use of t he  translator and/or iu. ’nle ’r atci r cm t h e  AN/GYK—L ’

computer . If use of these i t e m ’. i s  n equ i red  in  t h e  f u t u r e,
— it will be more flexible and cost ef f ec  l i v e ’  t o  instal l t h e m

on a commercial system available to ART t i n  l i t t o n .  Since

the c u r r e n t  PLANIT conf igura t  ton is to bec - ti m i - a “fne)l e’Ir

baseline” for at least one year , i t  i s  not likely that ARI

would require regenerat ion or t r a n s l a t i o n  du r i n o  t h i s  p~~n ~~n I .

I f  such a c t i v i t y  is required for some unforse-erm reason , l)i .

Frye of the Northwest Regional Educat iona l  Labora to ry

can perform these tasks on his system .

Task C :  No change. A completely general conversion routine has he’c’in

implemented using an input code card and outpu t code card

reflecting code differences. A PLANIT U t i l i t y  Program ~l’t ’I’ )

has been developed and a P1W User ’s Manual written .

_ _ _ _  
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t ask e L I  • : Th i s  t ask  ha- j t ’ c ’c ’n i iap lc ’ittc ’ i i t  ~‘‘I l ’\  ,i t i j I I itti1  I he at

i le to tc’s t i k t t t he  ‘ t o n . t t ) c ’ ,c i L i i i  c i  t i n t s I i

m a t e r i a l ’ .  t c i  that , e v , e t i . c t i i c ’ l o t  t i t c ’  ~~~n~~~~c - t  t n . ’i l o i t l  I , I t I l . i —

tion. With this as a knowfl 1 l I m i t  ~% t  i on  t i ll  .1 ) )  \- c ’it  I t e l  .1

i - i  t o , the ’  I ‘i-St ‘ii m.4 t ‘i n a 1 s c ,ei n t i e  I I I  01 ‘at  I ’d and u t  t I t i c ’i I

i i i  sex)mnen t s :e ‘. c - emtfl p .t I L i i  c ’ w i  iii I I , - cia t I ci ‘h -  rnem~ n v

c - - k  c i .  2 .  : Thi’. task ftc’. t’t ’c ’ nu i nmp l c’mc ’nt ed i i ’ ,  
~~ 

cmi i~ It m i t cli A~ t t~~

t i n  sp l a y  l i t  mn,e t c ot t ’, t i - i  i ttt ~ o i l  a 1’ I e n t k  I i t s  C I  t h e  I s ip s i t

the C i i  ‘.111 a’,’ I t) I I e)WI’d 1’’,’ Up I c ’ 1’ 1 i t i e’.  t i l l  t t a t  .e ti  ‘- a c n e .

ih o  ~‘FMI- i~ ~‘t I ifl) i l l  ‘.
~ 

• 1 a i- I 0 n t . i  • t i l t ’ , ‘.1 - t .1 top I i t t e  c HIU1I—

tnni ic ’at lu ll ,Ci icil c’s~’- w i t  i i  ~I L t ) I ’  Iiic ’ ’.-- a i t , ’’ ’ i l l  t ’ l , c i t l c , f i m i  t i l t ’

e .% ‘.I whet e ‘, t t tci t ! i l  * i c - I c ’  I I  ‘.c ’’~ a t  c I • ‘ t l I I t  c i i ,  1~~~ 1 1~ •w oim ,n ii 0

l i t  ‘.1 1 m u ’  1’. t tp  t o  ( c  ~~~~ t i l t  i t t I . c  I t ’ . , C i J e .

I~ t ’ . I~ ~I. ~~. : l’ ii ’ c ihl i .‘tt ’ I 0! — c ’ t  l i , c s  i 4 ’ en t  I c ’ \ ° j ’ , u ’iI to u ) 1 ’ t  i n s t  .‘~~ • i t i 1 ’ , c t  i t m i  t i l l

i s i m i t a r i t y )  w i t h  p i l o t  A R !  I I  -~N i I n i m s i a l  l a t  ic imi ’ ., le’.’ .,mm m ’ .

arid cut I emi t i’i AN I I elc ~~- t n m e n t  ,c t fl i nt . l i t , ’ s ’ c l  ‘at ’  I I t t 
~

° to  t i ’ . i’

mu 1 t ip Le I t I l l ’  I ‘ed e d t  n t age i ’ t t c  i i i  h a t  ,ci I en  S l~~ m t  I t O  isa I I —

inc pUlifl)’.c’’~ 
l i . i - . h e c - n i  I l I c c i l  11111 . i l c l .

I ,i •~k ~l . 4. : l’h 1 s t a ‘.k has been l i n i m i  omen I i ’d 1 ‘‘s’ I t  Ii i l l  I - c i  I nu  t I l t ’ p i i i . c t

CA.L C 
~
) I 00 ed it t es t n t  cm nsa i i i  I n aru e mc ’ni ~ ‘,- a I~ I lK)  it I I I I  I ‘I AN I 1

MA! N.  In  add i t i t i n  a I I c i t  t u e  PL AN! I ova ’ t I a’, . i t  e’ ‘.1 * ‘1 c ’s t

in the main frame’ memoii-v t o n  s’,-’.t , ‘nI c out t o i t n i  ct h int ’ . w h i t  ii

inc l ude an MC MT ’ .

t ask d.~~.: No change.

.csk d. 6. These tasks have been adcii ’cI  I i i t hu ’ ’. e  pt ~~ ’~ l o u’. !  y cI~~t t iied I i i

hru d. 8. Contrac t Mod I. They have im e , - t i  imp  I ement eel a’. t i l l lows

d . : Added but t o t : e’d I - I  I’ o l i t i  m i t t  t i m  i i’eitic - c ’ ba n  c lw .t  i i ’ I I i i  t I at c - t i

mu It i ~~1 e i i  HI ’ I

d. 7. : Added capab i ii t v (or oi ie r at c i t  I deii I ii 1 t .11 t o l l  c ’ I I

dr i ve for moun t i nig h i  sI on v ,iItcl on ..cvc ’ 1 .1114’’..

d.8. : Added capabilit y diii ing ‘‘ c -ol d st a t  1 ” t o t  ou i c ’ i  a t c i l

selec t ion oil’ re,~ct I ng I lit ’ ‘‘ e , i i  c i ’ s I l i e ” I torn the Pt -AN ! I

load tape or I n  t in t h e  card i i ’ach’n  I, t c ’t  ‘.v i - t e r n  & c l i i —

I i g u r a t  ions w h i c h  i li t ’ liii to a c i i i  ci 1 c ’ac Ic’ I

~ ~F t - - _y 

(
0 l

-- - - -



- ~~~~~~~~~~~~ 
-

0 

Task e: No change.

Task f: No change.
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APPENDIX D

VERIFICATION CROSS REFERENCE INDEX

SOW TL~S~ PROCEDURE
TASK PAR AGRAPU NUMBER

Item 1 4.1 , 4.8
Task a

Item I, 1, 2 .  4 . 2 , 4. 8
Task b

Item 1 4..,’
Task c

item I 1.2 . 4 .2
Task d

Item 1 1.2 . 4.2
Task e

Item 1 4.1 . 4..2, 4.4, 4.~Task f

Item 1 4.1, 4.2, 4.~
Task g

Item 1 3.1 , 4.”
— Task h

Item 1 4.1 . 4.3, 4.~
Task j

Item 1. 4 . 4 ,  4.~~
Task j

Item 1 4.8
Task k

D-1

- 

__________________________________
— ~~a I — 

~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~ ~~~~~~~~~ ~
, 

~~~~~~~~~~~



SOW TEST PROCEDURE
TASK PARAGRAPh NI IMBER

Mod 3 4.8
Task a

Mod 3 ( 1) e’l t ’tc ’ ei 1 4 . t’
Task b

Mod 1 4 .  . 4,8
Tas k e’

~I c d  3 4.8
l’ask d .1.

~boie 1 3 4 .1  • 4 . . ’, 4 ,4~ 4. “
T~ii-k ci . 2.

Mod 3 4.2, 4.8
Task d. 3.

Mod J 4.1 , 4 . h
Task d.4.

Mod 3 4.1
Task d.5.

Added 4. 4 . 4.8
Task do .

Added 4 . 1
Task d.

Added 4.ô
Task d.8.

Mod 3 4.8
0~~~~~ Task e

Mod 3 4.8
Task f
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